Background {#S0001}
==========

The syndrome of transient headache and neurologic deficits with cerebrospinal fluid (CSF) lymphocytosis (HaNDL), also known as pseudomigraine with CSF pleocytosis, is a relatively rare clinical syndrome. HaNDL presents with recurrent transient episodes of headache associated with, or preceded by, neurologic deficits[@CIT0001] The clinical manifestations of neurologic deficits are variable, but involuntary movements have not been reported.[@CIT0002]--[@CIT0005] Although the etiology and treatment are not entirely clarified, the infectious or postinfectious autoimmune etiology has been favored[@CIT0006]

We present a case of HaNDL with paroxysmal headache, left upper extremity chorea and left-sided sensorimotor symptoms. Repeated lumbar punctures showed CSF lymphocytosis and intracranial hypertension. The intracranial pressure declined and symptom recurrence was terminated after administration of methylprednisolone, which may provide new insights into etiology and treatment of this condition.

Case report {#S0002}
===========

A 25-year-old right-handed woman was admitted to our hospital with a 3-week history of intermittent non-throbbing bilateral headache involving frontal and temporal lobes, accompanied by nausea, vomiting, left upper extremity numbness and weakness, left-sided tongue and perioral numbness, and involuntary movements of the left upper extremity. There were five episodes with complete recovery in the last 3 weeks, of which two episodes were without any neurologic deficit and three episodes were preceded by transient symptoms. The numbness and weakness lasted for about 10 to 20 mins and were ensued by headache and involuntary movements of the left upper extremity. The headache lasted approximately 2--9 hrs and was graded as 8/10 in the VAS (with 0 indicating no headache and 10 the most severe headache). The involuntary movements of the left upper extremity occurred in two episodes and lasted for about 1 to 2 hrs. The involuntary movements of the left upper extremity and headache occurred simultaneously after numbness and weakness of the left upper extremity, and the duration of involuntary movement was shorter than that of the headache. She was conscious during the episodes. The involuntary movements were chorea of the left upper extremity, which presented as irregular, arrhythmic and brief movements of the left hand and forearm. The chorea of the left hand was more obvious than the forearm, and the movement was remarkable during the voluntary movements. Cough, yellow sputum and snot were also reported, but no fever. She had no history or relevant family history of migraine. She had a regular menstrual cycle and no history of previous pregnancy. She did not take oral contraceptives or any other medication before the headache. She was Han Chinese and worked as an office clerk.

Upon admission, she had no symptom and the neurological examinations were unremarkable. Fundus examination revealed no papilledema or any other abnormalities. The routine blood tests and autoimmune tests were both normal. Also, the cerebral magnetic resonance imaging (with contrast medium) and angiography did not show any abnormality ([Figure 1](#F0001){ref-type="fig"}).Figure 1Cerebral magnetic resonance imaging and angiography.

The first lumbar puncture at an external hospital showed intrathecal cerebrospinal fluid (CSF) opening pressure of 20cmH~2~O and prominent lymphocytic (90%) pleocytosis with the cell count of 114/µL.

The second lumbar puncture conducted in our hospital revealed slightly increased CSF opening pressure of 30cmH~2~O, and confirmed the pleocytosis with cell count of 54/µL (lymphocytes 81%). There was also increased level of protein with 5.04 g/L, but normal glucose level. Serological tests were positive for lgG coxsackie virus and lgG varicella-zoster, and CSF tests of IgM/G virus were negative. Mycobacterium tuberculosis and parasites were not detected in CSF, and oligoclonal bands were not detected as well. Electroencephalogram of asymptomatic period showed no abnormality.

Initial treatment with non-steroidal anti-inflammatory drugs, ganciclovir, mannitol and anti-epileptic medications at an external hospital did not halt the recurrence of the symptoms. During admission at our hospital, she was given ganciclovir initially, but she developed two new episodes of headache (VAS 7/10) with focal neurological symptoms, including numbness, weakness and involuntary movements of the left upper extremity. Chorea of the left hand lasted for 30--45 mins and headache for about 2 hrs. The left upper extremity weakness was graded as 4/5 using the Medical Research Council grading system. The characteristics of the episodes were similar to that described above. Meningeal irritation sign was absent during the attack.

The third lumbar puncture showed 30cmH~2~O of CSF opening pressure and lymphocytosis (74%). She was treated with intravenous methylprednisolone with initial dose of 120 mg/day which was tapered to 40 mg/day within 7 days. The fourth CSF examination after the administration of methylprednisolone for 7 days showed CSF opening pressure of 23cmH~2~O and cell number of 24/µL with 74% of lymphocytes. She did not experience any recurrence of the symptoms, and the oral methylprednisolone was discontinued gradually within 1 month. After about 1 month, she was discharged from our hospital. The final and fifth CSF examination showed CSF opening pressure of 17cmH~2~O and cell count of 12/µL with 79% of lymphocytes. The five CSF examinations are summarized in [Table 1](#T0001){ref-type="table"}. At 1-year follow-up, she denied any recurrence of the symptoms. Written informed consent from the patient was obtained to perform invasive procedures and publish data. The ethics committee of our institute approved the publication of the case details.Table 1Summary of the five cerebrospinal fluid examinationsDays after illness onset\
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Discussion {#S0003}
==========

The diagnostic criteria of the syndrome of HaNDL have been included in the third edition of International Classification of Headache Disorders, and are classified as a secondary headache[@CIT0001] Our patient fulfills the diagnostic criteria for the syndrome of HaNDL. The diagnosis of HaNDL needs to rule out other similar diseases. Migraine with aura should be considered, since the case is about the young female with transient neurological deficits and headache[@CIT0007] However, the intracranial hypertension and obvious abnormality of CSF studies can rule out the diagnosis of migraine, and the patient had no previous history or family history of migraine. The abnormality of CSF studies and paroxysmal involuntary movement may lead to the diagnosis of virus meningitis with focal epilepsy,[@CIT0008] but the patient was asymptomatic between attacks and had no fever or neck stiffness. The involuntary movement we observed was chorea not limb tic. Mollaret's meningitis could present as paroxysmal course with fever, and meningeal irritation sign lasted days to weeks, and CSF Mollaret's cell can be detected in some cases[@CIT0009] Our patient had no meningeal irritation sign between attacks and the headache lasted for hours which was shorter than that of Mollaret's meningitis. Reversible cerebral vasoconstriction syndrome and ANCA-associated vasculitis could be excluded, since the cerebral magnetic resonance imaging and blood autoimmune tests were normal.[@CIT0010],[@CIT0011]

Although diverse clinical presentations of neurologic deficits are described, involuntary movements have not been reported. Gómez-Aranda presented 50 cases and reported that the most common neurologic deficit was sensory symptom (78% of episodes), followed by aphasia (66%), motor symptom (56%) and visual symptom (12%)[@CIT0002] The uncommon presentations such as confusional state, amnesia and cranial neuropathy have also been described.[@CIT0003]--[@CIT0005] The transient neurologic deficits could occur before or during the headache[@CIT0002] For our patient, the chorea occurred during the headache, while sensory and weakness occurred before the headache. To our knowledge, involuntary movements have not been described in the literature. We speculate that the involuntary movements might be caused by disorders of cerebral perfusion. Several reports showed that focal or global hemispheric hypoperfusion was observed in some HaNDL patients.[@CIT0002],[@CIT0012],[@CIT0013] Moreover, chorea was seen in patients with ischemic stroke or transient ischemic attack. Therefore, we suppose that the chorea of HaNDL patient might be due to local hypoperfusion involving the basal ganglia region[@CIT0014]

Although the pathophysiology of HaNDL remains unclear, the major hypothesis is that the viral infection triggers the immune system dysfunction and secondarily induces transient neurological symptoms by a spreading depression-like mechanism and aseptic vasculitis[@CIT0006] This hypothesis is supported by the fact that approximately 25% to 50% of patients have symptoms of viral infection or fever prior to the onset of HaNDL.[@CIT0002],[@CIT0006],[@CIT0015] Evidence of virus infection have been reported based on the positive serology or CSF virus detection.[@CIT0016]--[@CIT0018] Our patient had symptoms of upper respiratory infection. Steroid was administered in consideration of persistent intracranial hypertension and frequent symptom recurrence. Intravenous methylprednisolone 120mg/day was administered, since we considered that the high-dose of steroid could cease the disease course and its side effect was smaller than that of pulse therapy with intravenous methylprednisolone. Although the disease is benign and self-limited in most of the cases, HaNDL patients may have permanent visual sequela caused by elevated intracranial pressure[@CIT0019] One report showed that methylprednisolone was effective for a HaNDL patient with obvious visual loss, papilloedema and ophthalmoplegia[@CIT0019] Another case report showed frequent recurrence of the symptoms was relieved after intravenous administration of methylprednisolone 1,000 mg once daily for 5 days consecutively[@CIT0016] We observed the rapid decrease of the intracranial pressure, and no further symptom recurrence after our patient was treated with methylprednisolone. The effectiveness of steroid supported the hypothesis that HaNDL could be due to an immune-mediated reaction after infection. As HaNDL is a rare disease, the standardized therapeutic strategy has not been established. Short-term use of steroid could be considered, especially when the patient has persistent elevated intracranial pressure and frequent recurrence.

In summary, we for the first time report chorea as one of the HaNDL clinical manifestations. Although the etiology of the syndrome remains unclear, the most accepted hypothesis is immune dysfunction secondary to viral infection, and therapy with glucocorticosteroid could be considered.

Clinical implications {#S0004}
=====================

The transient neurological symptoms of HaNDL may include chorea. Short-term use of glucocorticosteroid could be considered, especially when the patient has persistent elevated intracranial pressure and frequent recurrence.
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[^1]: **Note:**﹡The fourth cerebrospinal fluid examination was performed after the administration of methylprednisolone for 7 days.
